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(57)Abstract: 

PROBLEM TO BE SOLVED: To utilize external light for 

illumination of a liquid crystal element and to shield light of a 0 i 

light source leaking backward with simple operation by 
providing a light shielding liquid crystal element provided in 
the rear of a translucent member and capable of switching a 
transmission state transmitting the external light to a shield 
state shielding the external light. 

SOLUTION: This device is provided with a displaying liquid 
crystal element 7, a light transmission body 8, the light source 
9 and the translucent member 12. The shielding liquid crystal 
element 13, capable of switching the transmission state 
transmitting the external light to the shield state shielding the 
external light, provided in the rear of the translucent member 
12. Then, when the external light is obtained sufficiently, the 
shielding liquid crystal element 13 is brought into the 
transmission state, and the light source 9 is turned off. 
Further, when the external light L is not obtained sufficiently 
such as night, etc., the shielding liquid crystal element 13 is 
brought into the shield state, and the light source 9 is turned 
on. Although a part of the light of the light source 9 transmits through the translucent member 12, it 
is shielded by the shielding liquid crystal element 1 3 not to be leaked backward. 
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A. Relevance of the Above-identified Document 

The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 

B. Translation of the Relevant Passages of the Document 

See also the attached English Abstract. 

[Claim 1] 

.... a light-shielding-use liquid crystal element whose 
status is switched between (i) a transmissive status in 
which external light is transmitted and (ii) a 
light-shielding status in which the external light is 
blocked; 

[0003] 

.... The present invention is for providing a liquid crystal 
display device in which (i) external light can be used for 
illuminating a liquid crystal element, and (ii) light of a 
light source is kept from leaking from the backside, with a 
simple operation. 
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[0004] 

.... a light-shielding-use liquid crystal element whose 
status is switched between (i) a transmissive status in 
which external light is transmitted and (ii) a 
light-shielding status in which the external light is 
blocked; 

[0007] 

With the provision of the light-shielding-use liquid crystal 
element 13 whose status can be switched between (i) the 
transmissive status in which the external light L is 
transmitted and (ii) the light-shielding status in which the 
external light L is blocked, it is possible to (i) use the 
external light L for illuminating a liquid crystal element 7, 
and (ii) prevent light of the light source 9 from leaking 
from the backside, with a simple operation. 

[001 1] 

The reference numeral 7 indicates a display-use liquid 
crystal element. This display-use liquid crystal element 7 
is so-called dot-matrix type, in which pixels 7a are 
arranged in a matrix-manner, and is capable of displaying 
various characters or figures by switching desirable pixels 
7a to a transmissive status or a non-transmissive status. 
The reference numeral 8 indicates a light-guiding body. 
This light-guiding body 8 is a plate-like member which is 
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made of translucent resin such as acryl. The light-guiding 
body 8 is provided at the back side of the display-use 
liquid crystal element 7. The reference numeral 9 
indicates a cold-cathode tube (light source) which is 
turned on by switching a switch 10 to the on state. This 
cold-cathode tube 9 is arranged along a side face of the 
light-guiding body 8, and supplies light to the 
light-guiding body 8. The reference numeral 11 indicates a 
reflector for reflecting the light from the cold-cathode tube 
towards the side of the light-guiding body 8. The reference 
numeral 12 indicates a semi-transmissive plate 
(semi-transmissive member) which is a sheet-like member, 
made of a resin such as polycarbonate. The 
semi-transmissive plate 12 is provided at the back side of 
the light-guiding body 8. The reference numeral 13 
indicates a light-shielding-use liquid crystal element 
which is a TN type liquid crystal element in which a TN 
(Twisted Nematic) type liquid crystal is sandwiched 
between a pair of glass substrates. A segment 13a of this 
light-shielding-use liquid crystal element 13 can be 
switched to the transmissive status or to the 
light-shielding status, by switching the switch 14 to the 
off or the on state. Note that the segment 13a is made 
slightly larger than the light-inlet window, as described 
later. 
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[0013] 

While there is sufficient amount of the external light L, 
the switches 10 and 14 are switched to the off state, so 
that the light-shielding-use liquid crystal element 13 is 
switched to the transmissive status, and that the 
cold-cathode tube 9 is turned off. The external light L 
directly enters from the light-inlet window 17, or is 
reflected from a reflecting mirror 22 and enters the 
light-inlet window 17. Then, the external light L is 
transmitted through the light-shielding-use liquid crystal 
element 13, and reaches the display-use liquid crystal 
element 7 from the back side of the display-use liquid 
crystal element 7. Further, in a case where the external 
light L is not enough (e.g. a night ti'me or the like), the 
switches 10 and 14 are switched to the on state, so that 
the light-shielding-use liquid crystal element 13 is 
switched to the light-shielding status, and that the 
cold-cathode tube 9 is turned on. The light from the 
cold-cathode tube 9 is reflected diffusely within the 
light-guiding body 8, and is reflected towards the front 
side by the semi-transmissive plate 12, and reaches to the 
display-use liquid crystal element 7. Although the light 
from the cold-cathode tube 9 is partially transmitted 
through the semi-transmissive plate 12, the transmitted 
light is blocked by the light-shielding-use liquid crystal 
element 13, and will not leak from the backside. 
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[0014] 

With the present embodiment, it is possible to use the 
external light L or the light from the cold-cathode tube as 
the illumination, by switching between the external light L 
and the light from the cold-cathode tube. Further, simply 
by switching the switch 14 to the on state, the 
light-shielding-use liquid crystal element 13 is switched to 
the light-shielding status which prevents the light of the 
cold-cathode tube 9 from leaking from the back side 

[0016] 

Further, the present embodiment is such that the external 
light L or the light from the cold-cathode tube 9 is used as 
the illumination, by switching between the external light L 
and the light from the cold-cathode tube. However, the 
cold-cathode tube may be turned on, in the case where a 
sufficient amount of the external light L is available, so 
that the display-use liquid crystal element 9 can be more 
brightly illuminated. Here, even if the light of the 
cold-cathode tube leaks from the backside, the leakage 
will not cause a problem, because the surrounding light is 
bright. 
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